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In the past, numerous investigators have attempted to demonstrate differences betwePn the electroencephalograms of normal
speakers and stutterers. These studies have utilized both unilateral
and bilateral recordings. and have used measures of per cent time
alpha, isomorphism (defined in terms of similarity of the waveforms
of the two hemispheres) and synchronization (defined in terms of
phase relationships existing between the waves in the two hemispheres). Some consistencies have been found, but many of the
studies still require validation.
Contemporary theories of stuttering tend to place a good deal
_of emphasis on psychological factors rather than on neurological
factors. Wishner ( 5) has carried out a comprehensive analysis of
stuttering behavior in terms of learning theory. In several theories
the terms "expectancy", "anxiety" and ''fear" have been used,
with apparent interchangeability, in an attempt to explain stuttering behavior. On the basis of recent work by Ult'tt, ct. al. (3, 4)
certain relationships between anxiety-proneness and electro-cortical
phenomena, unrelated in any way to stuttering, have been proposed.
Anxiety-proneness was defined on the basis of responses to a series
of standard psychological tests in combination with psychiatric and
psychologic interviews. The degree of anxiety-proneness was tht'n
related to a number of electro-cortical responses to a flickering
light.
The following indices were significantly related to the degree of
anxiety-proneness, both in a cross validation on the same sample,
and when applied to a new sample from a different population.
1. Ratings of subjective sensations induced by photic stimulation
differentiated between the groups.
2. The photic driving response tended to be greater, among the
anxiety-prone subjects, in the high and low frequency b~n<ls,
although in the second sample only the high range was significant at the 5 percent level.
3. The fourth harmonic driving in the 20 to 30 cps range correlated -0.19 with criterion; howe\·er, the ratings of psychiatrist I, were correlated +0.20 with this measure, and the
measure discriminated on the first sample and the cross-validation.
The purpose of the present study was to determine whether or
not the dectrocortical responses which Ulett suggested to distin586
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guish anxiety-prone subjects from controls, would discriminate stutterers from normal speakers. This would be anticipated from the
hypothesis that stutterers are more anxiety-prone, or arc more anxious individuals. than normal speakers. The following hypothesis
were tested:
I. Stutterers will show relatively more driving in the '.!0 to 30 cps and
the 3 to 7 cps ranges. to photic stimulation at those rates, than will
normal speakers.
2. Stutterers \\·ill show niore harrnonic activity in the 20 to 30 cps
range to flash frequencies of 5, 10 and 15 fps than will normal
speakns.
3. St.uttcrers will show less driving in the 9 to 11 r,ps range, to photic
st1mulat10n at those rates, than will normal speakers.

Thirty-se\·cn subjects were used in the present study; seventeen
stutterers from the Speech Clinic at the State University of Iowa
(mean age 23 years, 7 months), and twenty normal speakers from
the Departments of Speech and Psychology at the State University
of Iowa (mean age 2'.'\ years, 9 months). Two subjects in each
group were left-handed. All electroencephalograms were recorded
on an eight channel Grass Model III Electroencephalograph.
Photic stimulation was carried out by means of stroboscopic light
driven by an Ediswan oscillator (Type R666). The intensity and
duration of the flash were independent of frequency.
The record \\·as analyzed automatically bv an electronic wave
analyzer of the \\'alter type ( 1), using a ten second scanning epoch.
The magnitude of the deflfftion of the analyzer pen from its baseline was proportional to the amount of actiYity present at each
of 24 given frequencies in the record. A standard placement of 14
electrodes \\as used ,,·ith each subject, as follows: right and left
occipital, parietal, motor, frontal, posterior temporal, anterior temporal, and car.
After recording a control resting electroencephalogram, which
consisted of 30 seconds ( 3 ten second epochs) of artifact-free record
from each electrode combination, the photic stimulation sequence
was carried out. Flash rates of 3, 5, 8, 10, 15, 20 and 30 flashes
per second (fps) were used. The flash sequence was carried out
first for analysis of the left occipito-parietal electrode combination
and then for analysis of the corresponding region on the right. The
light was flashed at each frpquencv for a period of thirty seconds
and followed by a rest period of thirty seconds. Immediately prior
to the initial stimulus period, the light was turned on briefly at
a low frequency to eliminate from the data any artifact caused
by a "startle" response which sometimes occurs to the initial presentation of the light.
Each of the thirty second flash periods, and the control record,
for the right and left occipito-parietal electrode pairs was quantified
by measuring the height of the pip from the analyzer pen for each
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frequency. The mean of the three ten second epochs was computed
for each frequency for each condition, and the mean of each frequency was then converted to a percent of total activity for that
condition. In addition, a measure labelled "magnitude-of-driving"
was obtained by determining the ratio between the amount of
activity present at a frequency during photic stimulation, and the
amount of activity present at the frequency during the control
period, in terms of absolute pen deflection. This measure was not
exactly comparable to that of Ulett since he used the algebraic
difference as a measure of driving.
Twelve of the fourteen magnitude-of-driving comparisons ( measures at six flash rates for each hemisphere) were analyzed by an
overall analysis of variance procedure described by Lindquist ( 2,
pp. 292-297). The flash rate of 10fps was eliminated from the
above analysis since at this rate the response at times exceeded
the linearity limits of the analyzer pen. The frequency response
curves are shown in figure 1.
There was a significant difference (P=.001) between the magnitude-of-response to photic stimulation at the different flash rates.
The least response occured at the rapid flash rates, and the greatest
response in the intermediate fast and slow hands. The groups were
not significantly different, either in their magnitude-of-response
to photic stimulation, or in their frequency response pattern. However, for eleven of the twelve comparisons, the stutterers showed
greater driving.
The number of cases in each group which showed an increased
voltage at lOfps ·was compared by the chi-square technique; the
obtained chi-square value was not significant. The amount of
harmonic activity in the 20 to 30 cps range was compared for the
two groups by analyzing the fourth harmonic response to a flash
rate of 5 fps, and the second harmonic response to a flash rate of
15 fps. The number of cases in each group which showed a response
greater than the median for the combined group for each condition
was compared by the chi-square technique. None of the resulting
chi-square values was significant.
Although detailed records of the subjects' subjective sensations
to photic stimulation were not kept, each subject was questioned
at the end of the experimental procedure as to the appearance
of the flashing light, and how he felt while the light was on. There
was no evidence of dysphoria in any subject in either group.
A complete analysis of variance was also carried out on the
occipito-parietal control records. The between-group absolute voltage diffrrences were, of course, wiped out by the method of converting the data. The frequency by group interaction, however,
using relative voltage measures, was marginally significant at the
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Figure 1. Grflph showing the :11agn1tude of driving At the
tundamentel frequency in the occlpl to-parieta 1 alee troencephalogrel:D3 of stutterer.s and noP:'iel speakers.

5 percent level of confidence, stutterers showing more act1v1ty at
6/sec. than did normal speakers. However, for the summed alpha
range there was no significant differences between the groups.
This was a measure which Ulett consistently found to differentiate
anxiety-prone individuals from normals.
No differences were found between stutterers and normal
speakers which were similar to those by which Ulett discriminated
between anxiety-prone and normal individuals. There was no indication that stutterers show relatively more driving in the high and
low frequency bands than do normal speakers. There was no
indication that stutterers tended to show more harmonic activity
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in the 20 to 30 cps range than did normal speakers, nor was there
any indication that stutterers showed less driving in the alpha hand
than did normal speakers. These results would support the conclusion that the concept of expectancy as used in theories of stuttering is not the same as the clinical psychological concept of
anxiety.
The indication that stutterers show a greater magnitude of driving seems worthy of further research. Although the group differences as tested by analysis of variance are not significant, for eleven
of twelve comparisons the stutterers in the present sample showed
a greater magnitude of driving than did the normal speakers.
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